10.02 Intersection and union
Year 8 Maths · A5 question sheet · Level 3 · Challenge
This worksheet practises intersections, unions and complements with more than one step, and using complements to find “at least one” probabilities quickly. Tip: when you add the elements of A and B, the ones in A ∩ B are counted twice, so n(A ∪ B) = n(A) + n(B) − n(A ∩ B). Complementary events add to 1, so P(A′) = 1 − P(A).
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1. ξ = {1, 2, 3, …, 20}. A is the set of multiples of 3, B is the set of even numbers and C is the set of factors of 36.
0. List A ∩ B.
0. List A ∪ B.
0. List A ∩ B ∩ C.
0. List (A ∪ B)′.
0. List A′ ∩ C.
0. List A ∩ B′ ∩ C′.
1. Write each description in symbols, using A, B, ∩, ∪ and ′.
0. in A but not in B
0. in neither A nor B
0. in exactly one of A and B
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1. Find P(A) in each case.
0. P(A′) = 0.375
0. P(A) is three times P(A′).
0. P(A) is 0.2 more than P(A′).
0. P(A′) is  of P(A).
1. Two normal dice are rolled and the numbers are added. A is the event “the total is even” and B is the event “the total is greater than 8”.
0. P(A ∩ B)
0. P(A ∪ B)
0. P(A′ ∩ B′)
0. P(A′ ∩ B)
1. A whole number from 1 to 100 is chosen at random. A is the set of multiples of 6 and B is the set of multiples of 8.
0. Find n(A), n(B) and n(A ∩ B).
0. Find n(A ∪ B).
0. Find P(A ∪ B).
0. Find P(neither A nor B).
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1. Use the sets A and B from question 1.
0. List A′ ∩ B′.
0. Compare your answer with (A ∪ B)′ from question 1 d). What do you notice? Explain why this is always true.
1. Explain when n(A ∩ B) is equal to n(A). Give an example.
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1. Use complements to find each probability.
0. P(at least one tail) when a coin is tossed four times
0. P(at least one 6) when three dice are rolled
1. The weather forecast gives P(rain on Saturday) = 0.4, P(rain on Sunday) = 0.5 and P(rain on both days) = 0.25.
0. Find P(rain on at least one day).
0. Find P(dry on both days).
0. Find P(rain on Saturday but not Sunday).
1. In a group of 40 students, 22 play an instrument (I), 15 play in a sports team (S) and 8 do both.
0. Find n(I ∪ S).
0. How many students do neither?
0. One student is chosen at random. Find P(does exactly one of the two).
0. Find P(I′).
1. ξ = {1, 2, 3, …, 12}. Sets A and B have n(A) = 5, n(B) = 6 and n(A ∩ B) = 2.
0. Explain why n(A ∪ B) must be 9.
0. How many numbers in ξ are in neither set?
0. Write down one possible pair of sets A and B.
1. For two events, P(A) = 0.5, P(B) = 0.4 and P(A ∪ B) = 0.7.
0. Find P(A ∩ B).
0. Find P(A ∩ B′).
0. Find P(neither A nor B).
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